The title compound, octaaqua(hydrogenfluorido)dicopper(II) hexafluoridoferrate(III) dihydrate, was synthesized under hydrothermal conditions. The Cu atom is coordinated by one F and five O atoms within a highly distorted octahedron, forming dimeric [Cu 2 (H 2 O) 8 HF 2 ] 3+ units by edge sharing. These units are hydrogen bonded to [FeF 6 ] 3À anions and to an interstitial water molecule. The former feature Fe 3+ on a special position (1). The dimeric copper units are linked to adjacent dimers by F-HÁ Á ÁF hydrogen bonds. Additional O-HÁ Á ÁO and O-HÁ Á ÁF hydrogen bonds help to consolidate the crystal packing.
Related literature
For other hydrated copper-iron fluorides, see: Kummer & Babel (1987) ; Leblanc & Ferey (1990) . For FÁ Á ÁF distances, see: Frevel & Rinn (1962) ; Massa & Herdtweck (1983) . For asymmetrical F-HÁ Á ÁF hydrogen bonding, see: Roesky et al. (1990) ; Gerasimenko et al. (2007) ; Gerken et al. (2002) . For Pb 8 MnFe 2 F 24 , see: Le Bail & Mercier (1992) . For valencebond analysis, see: Brown & Altermatt (1985) ; Brese & O'Keeffe (1991 Symmetry codes: (i) Àx; Ày; Àz; (ii) Àx þ 1; Ày þ 1; Àz. Table 2 Hydrogen-bond geometry (Å , ). (iii) Àx þ 1; Ày; Àz; (iv) Àx þ 1; Ày þ 2; Àz þ 1; (v) x þ 1; y; z; (vi) Àx þ 1; Ày þ 1; Àz þ 1; (vii) x; y þ 1; z; (viii) Àx; Ày þ 1; Àz. Table 3 Valence-bond analysis according to the empirical expression from Brown & Altermatt (1985) (Kummer & Babel, 1987) and CuFe 2 F 8 (H 2 O) 2 (Leblanc & Ferey, 1990) . In this new compound, an almost perfect (FeF 6 ) 3octahedron, placed on an inversion center, is connected exclusively by hydrogen bonding to edge-sharing bi-octahedral [Cu 2 (H 2 O) 8 HF 2 ] 3+ units and to an interstitial water molecule. The copper atom can be considered to be five-coordinated by four water molecules and one F atom in the fashion of a square pyramid ( Figure 1 ). The square is constituted by the F atom and three water molecules at distances in the 1.906-1.977 Å range (Table 1) , whereas Ow(4), at the top of the pyramid is at 2.349 Å (Jahn-Teller distortion). However, if one considers the next neighbour Ow(3) at 2.715 Å as sixth ligand, thecoordination can be described as very distorted octahedral, yielding centrosymmetric, dimeric units with a Cu-Cu distance of 3.575 Å. The dimers are bonded to adjacent dimers through F(4) by a HF 2 ion (figure 2), however the F-F distance (2.597 Å) is much larger ( (Massa & Herdtweck, 1983) . Moreover, the hydrogen atom H(6) which would have been expected at the 1/2, 1/2, 1/2 special position, exactly at the middle of the F(4)-F(4) atoms, in order to form a linear (F-H-F)ion, was seen on the Fourier difference map as occupying more probably half a general position. It is then more a F-H···F bridge than a F-H-F one.
Such asymmetrical F-H···F hydrogen bonding was observed in many cases for F-F distances going up to 2.686 Å in [(η 5 -C 5 Me 5 )NbF 4 (HF)AsF 3 ] 2 (Roesky et al., 1990) (Gerasimenko et al., 2007) .
The charge of the cations is balanced by the centrosymmetric anion [FeF 6 ] 3-. There are 14 water molecules around the (FeF 6 ) 3octahedron, the H(51) atom corresponds to a bifurcated hydrogen bond towards F(2) and F(3) ( figure 3 ). This helps the bond valence calculations to provide relatively satisfying results (Table 3) , the largest disagreements being on O(4) and F(4). The contribution from the long Cu-Ow(3) distance is negligible.
Comparing with the Cu 3 Fe 2 F 12 (H 2 O) 12 crystal structure (Kummer & Babel, 1987) , also triclinic, there are strong differences. The three copper atoms and two Fe atoms are all placed on inversion centers. One (FeF 6 ) 3octahedron is isolated, and the other forms chiolite-like square meshes by sharing F corners with tetra-hydrated Cu(H 2 O) 4 F 2 elongated octahedra (the long distances are the two Cu-F ones, close to 2.32 Å for the three independent copper sites). In CuFe 2 F 8 (H 2 O) 2 (Leblanc & Ferey, 1990) , the CuF 4 (H 2 O) 2 octahedra show two long Cu-F distances (2.451 Å). So, in both cases, the long distances are Cu-F ones, which is not the case of the title compound.
A study of the magnetic properties is currently in progress. Bail & Mercier, 1992) .
Refinement
The hydrogen atoms were all located on the difference Fourier map. Those of the water molecules were restrained to have
Ow-H and H-H distances respectively close to 1.0 and 1.59 Å, their U iso values were refined by groups of two. The hydrogen atom of the HF group was let at its difference Fourier map position with a fixed U iso . Fig. 1 . ORTEP-3 view (Farrugia, 1997) (4) O2-H22···O5 viii 0.98 (4) 1.82 (4) 2.699 (3) 147 (5) O3-H31···F3 iii 1.07 (5) 1.52 (5) 2.577 (2) 167 (5) sup-6 O3-H32···F3 x 1.04 (5) 1.64 (5) 2.668 (3) 171 (5) O4-H41···F2 iv 1.02 (4) 2.07 (9) 2.766 (3) 123 (8) O4-H42···O5 x 1.01 (9) 1.81 (9) 2.793 (3) 164 (8) O5-H51···F2 xi 1.01 (6) 2.05 (7) 2.888 (3) 139 (5) O5-H51···F3 vii 1.01 (6) 2.23 (5) 3.072 (4) 140 (6) O5-H52···F4 1.05 (7) 1.63 (7) 2.676 (3) 175 (6) F4-H6···F4 iv 0.91 1.82 2.597 (4) 
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